Activation process of the mosquitocidal delta-endotoxin Cry39A produced by Bacillus thuringiensis subsp. aizawai BUN1-14 and binding property to Anopheles stephensi BBMV.
Most delta-endotoxins produced by Bacillus thuringiensis require proteolytic processing in order to become active. The in vitro and in vivo activation processes of Cry39A, a delta-endotoxin that is highly toxic to Anopheles stephensi, were investigated. Cry39A with a molecular mass of 72 kDa was processed in vitro into a 60 kDa fragment by trypsin and gut extract from A. stephensi larvae. N-terminal amino acid sequencing of the 60 kDa fragment revealed that trypsin and the protease(s) in the gut extract cleaved Cry39A between Arg(61) and Gly(62). In contrast, 40 and 25 kDa polypeptides were generated in vivo by intramolecular cleavage of the 60 kDa fragment in A. stephensi larvae. Further, a co-precipitation assay was used to investigate the binding property of the activated Cry39A to A. stephensi BBMV. Cry39A bound to A. stephensi BBMV specifically and did not compete with the Cry4Aa toxin. This indicated that the binding molecule(s) for Cry39A might differ from those for Cry4A. In addition, Cry39A preferentially bound to the Triton X-100-insoluble membrane fraction.